p53 modulates radiation sensitivity independent of p21 transcriptional activation.
Cellular sensitivity to ionizing radiation (IR) treatment is a complex biologic phenomenon that is affected by several processes, namely the ability of the cell to detect and repair DNA damage, regulate cell cycle division, and execute apoptosis. Because the p53 tumor suppressor protein is implicated in the regulation of each of these processes, radiation sensitivity of H1299 p53-null human lung carcinoma cells was evaluated after restoration of wild-type p53. Expression of wild-type p53 in radiation-resistant H1299 cells reinstated a radiation-sensitive phenotype that was not fully explained by cell death resulting from p53-mediated apoptosis. In addition, we show that p53 alters radiation sensitivity only in the G1 phase of the cell cycle, whereas S- and G2/M-phase cells were unaffected by p53 status. To determine the mechanism of p53-induced G1-phase radiation sensitivity, we investigated the G1/S checkpoint response to IR in H1299/p53 cells. We show that H1299/p53 cells arrest in the G1 phase in a p53-dependent manner as a result of transcriptional activation of p21WAF1/Cip1. To determine if p53-induced radiation sensitivity was the result of a reproductive death from accumulated p21 protein expression, p21 was independently induced in H1299 parental cells. However, induction of p21 was not sufficient to account for the enhanced radiation sensitivity in H1299/p53 cells. Together, these data indicate that p53 modulates radiation sensitivity in the G1 phase of the cell cycle through mechanisms independent of p53-mediated transcriptional activation of p21 and cell cycle arrest.